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to neglect the reduction of beam area and girder flanges of up to 15% of the gross 
area. 


PLASTIC REDUCTION OF STRESS FACTORS 


So far the material treated in this chapter dealt primarily with the more conven¬ 
tional elastic criteria of stress concentration starting with the classical case illus¬ 
trated by Fig. 9.1 and Eq. (9.2). Much of the earlier work in this area was abstract 
and mathematical in nature, following the scientific progress during the first half of 
the nineteenth century. Although practical men of that period did not feel at home 
with the theoretical solutions, they still managed to build magnificent structures, 
many of which we can admire today. The design factors of safety were naturally 
rather high and almost independent of weight and cost. 

As the industry developed and the environmental conditions became more re¬ 
strictive the accident rate increased and the elastic stress concentration problems 
came under more intense scrutiny. It was then quite natural that the first step 
toward better understanding of the unexpected structural failures was to develop a 
practical model of the more common geometric irregularities and defects. At about 
that time Inglis [72] proposed a simple formula for estimating the increase in stress 
due to a finite discontinuity such as an elliptical-shape opening in a plate, porthole, 
or hatchway. The design formula, related to Fig. 9.6, was 



(9.3) 


The application of this expression can be extended to the geometry of cracks, 
notches, scratches, and similar stress raisers as the L/r ratio is increased. The 
corresponding S mAX /S ratio becomes the conventional stress concentration factor 
when symbol S denotes the nominal stress existing at a point away from the dis¬ 
continuity. Note that when L = r in Fig. 9.6, the case reduces to that for a plate 



Fig. 9.0 Notation for Inglis model. 



